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ABSTRACT 
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air pollution and meteorology. Definitions are designed to fce 
understandable by the non-scientist yet sufficiently technical to 
satisfy professional requirements. Many terms^ are extracted from the 
-••Glossary , of Meteorology^* published by the American Meteorological 
Society. (Bt) 
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Every definition is understandable by the non- 
scientist yet sufficiently technical to satisfy 
professional requirements. WoHdng sdentisls» 
students* and those laymen widi just an in* 
terest in the atmosphere will find the Glossary 
to be a valuable rnerence. 

Whether for acquaintanceship widi an un- 
familiar term or for the 'lJuic'* definition 



presented, in" the first sentence or two* the 
reader will find the Glomrv more than ade* 
quate. For the professional* all technical in- 
formation indudtog pertinent mathematics is 
included. For a teclmical library* the volume 
is an invaluable reference to a broad segment 
of current technical terminology rdated to 
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INTRODUCTION 



^ Although man has been polluting the atmosphere since he discovered how 
to make fire, it is only in recent years that we have begun to realize the serious^ 
ness of the problem. As population and industry have grown, the quantities of 
undesirable particles and gases added to the atmosphere have multiplied at an 
alarming rate. The nghip^rocessesof atmospheric cleansing have not succeeded 
in removing pollutants^fkst enough. As a result there are increasing amounts of 
contaminants in the earth's atmosphere. 

The air pollution problem is being attacked on many fronts. Scientists and 
engineers are investigating the sources of pollutants, their tyx)es, the reatcMons 
occurring in the atmosphere, ihe diffusion of gases and particles and the effects 
of contaminants on materials, vegetation, animals and humans. 

./■„ 

Meteorologists are particularly concerned with what happens to pollutants 
after they get into the atmosphei-e. We know reasonably well how to explain and 
predict the behavior of smoke coming out of a single smoke stack or even a number 
of stacks. We still have much to learh about the behavior of atmospheric pollutants 
over large city complexes such as the one between Washington and Boston. As 
you would expect, the very interesting question of world-wide pollution is still the 
subject of speculation. Some interesting observations have been made and some 
far-reaching theories have been advanced. , ' 

It has been alleged that the importance of air pollution has been exagger- 
ated, that we are unnecessarily concerned about the consequences. It cannot oe 
denied that occasionally the problem* has been represented in overly dramatic terms 
calculated lo frighten the public. On the other hand, there is no question that pol- 
lutedairis costing vast sumsof money by damaging and destroying man's property 
and possessions. More importantly, we are paying the infinitely higher costs 
measured in terms of sickness and sometimes death. - 

There is little doubt that on the average the atmosphere is becoming more 
contaminated, the quality of the air is degrading, the sewer in the sky is filling. 
It is essential that we reverse the trend. This can only be done by restricting the 
quantities of smoke and other pollutants, particularly in those places and at those 
times v^en the atmosphere is incapable of dispersing them rapidly. 



Louis J. Battan 
University of Arizona 
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ABSOLUTE STABILITY - The sUte of a column of air in the atmosphere when its 
- / l apse rate of temperature is^Ie^ than the saturation-adiabatic la^pse rate. An 
air parcel displaced \q)ward byai^ adiabatic process would then be more dense 
than its environment and would tend to sink back to its level of origin. 

ABSORPTION -1. The process in which incident radiant energy is retained by a 
substance. A further process always results from absorption: that is, the 
irreversible conversion of the absorbed radiation into some other form of 
energy within, and according to the nature of the absorbing medium. The 
absorbing medium itself may emit radiation, but only after an energy conver- 
sion has occurred. 

2. In general, the taking up or assimilation of one substance by another, 
where the two substances chemically conibine. 

ABSORPTION BAND - A range of wavelengths (or frequencies) in the electromag- 
netic spectrum within which radiant energy is absorbed by a substance. 

ABSORPTION CXDEFFICIENT "A measure of the amount of normally incident 
radiant energy absorbed through a\mit distance or by a unit mass of absorbing 
medium. 

ABSORPTION LINE -Aminute "range" of wavelength (or frequency) inthe electro- 
magnetic spectrum within which radiant energy is absorbed by the medium 
through which it is passing. Each line is associated with a particular mode of 
vibration or rotation induced in an absorbing molecule by the incident radiation. 

The absorption bands of a polyatomic gas are actually closely spaced 
groups of absorption lines. 

ABSORPTION SPECTRUM - The array of absorption lines and absorption bands 
which results froin the passage of radiant energy from a continuous source 
through a selectively absorbing medium cooler than the source. 

ABSORPTIVITY - (Also called absorption factor; infrequently called, absorptive 
power. ) A measure of the amount of radiant energy absorbed by a given sub- 
stance of definite dimensions; defined as the ratio of the amount of radiant 
energy absorbed to the total amount incident upon that substance. The absorp- 
. tion may occur either at the surface of (as with an opaque body) or in transit 
through the substance. 

«^ 

ACCRETION - The growth of a particle by the external addition of matter. In cloud 
physics, it is the growth of a precipitation particle by the collision of a frozen 
particle with a supercooled liquid droplet which freezes upon contact. . 

ACTINIC - Pertaining toelectromagnetic radiation capable ofinitiating photochemi- 
Cfttrgi»gUgng> as in photography or the fading of pigments. Because of the par- 
ticularly strong action of ultraviolet radiation on photochemical processes, the 
term has come to be almost synoiymous with ultraviolet, as in "actinic rays. " 



ADIABATIC PROCESS - A thermodynamic change of state of a system in which 
there is no transfer of heat or mass across tlie boundaries of the system. In 
an adiabatic process, compression always results in warming, expansion in 
, cooling. 

ADSORPTION - The adhesion of a thin film of liquid or gas to a solid substance. 

ADVECTION - The process of transport of an atmospheric property solely fc^-ihe 
mass motion (velocity field) of the atmosphere; also, the rate of change of the 
value of the advected property at a given point. 

Often, particularly in synoptic meteorology, advection refers only to the 
horizontal or isobaric components of motion, that is, the wind field as shown 
on a synoptic chart. 

Regarding the general distinction (in metejgtrplogy) between advection and 
convection, the former describes the- predominantly horizontal, large-scale 
motions of the atmosphere while convectiondescriberthei)redominantIy verti- 
cal, locally induced motions. 

AEROSOL - A colloidal system in which the dispersed phase is composed of either 
solid or liquid particles, and in which the dispersion medium is some gas, 
usually air. , 

There is no clear-cut upper limit to the size of particles comprising the 
dispersed phase in an aerosol, but as in all other colloidal systems, it is rather 
commonly set at 1 micron. Haze, most smokes, and some fogs and clouds may 
thus be regarded as aerosols. However, it is not good usage to i^ply the term 
to ordinary cloi^ whose drops are so large as to rule out the usual concept of 
colloidal stability. It is also poor usage to apply the term to the dispersed 
particles alone; an aerosol is a sysjtem of dispersed^phase and dispersing 
medium taken together. 

AGGLOMERATION - The growth of a particle by collision wiUi and assimilation of 
other particles. Ordinarily, the connotation is that all particles are solid. 

AGGLUTINATION -The adhesion of solid particles together or to a solid surface. 

AIR - The mixture of gases comprising the earth's atmosphere. Since the compo- 
sition of the atmosphere is slightly variable with respect to certain components, 
the term **pure air" has no precise meaning, but it is commonly used to imply 
freedom from non-gaseous auspensoids (dust> hydrometeors) and also freedom 
from such gaseous contaminants as industrial effluents. 

By far the most important gas found in air, from the meteorological view- 
point, is water vapor. / 

(continued) 
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The per cent by volume of those gases found in relatively consUnt amount 
in dry air is very nearly as follows: 



nitrogen (Ng) 


78. 084 percent 


oxygen (Og) 


20.946 


argon (A) 


0.934 


carbon dioxide (CO2) 


0.033 


neon (Ne) 


0.0018 


helium (He) 


0.000524 


methane (CH^) 


0.0002 


krypton (Kr) 


0.000114 


hydrogen (a^) 


0.00005 _ 


nitrous oxide (ffJS) 


0.00005 


Xenon (Xe) 


0.0000087 



In addition to the above constituents there are many variable constituents. 
Chief of these is water vapor, which may vary from zero to volume percentages 
close to four per cent. Ozone, sulfur dioxide, ammonia, carbon monoxide, and 
other trace gases occur in small and varying amounts. 

Am CONDITIONING - (Sometimes called climatizatiom L The artificial control of 
humidity, temperature, '*purity," and motion of Uie air within buildings and 
other enclosed spaces; also the operation of equipment for such controls.. The 
objective may be to secure either maximum human comfort or the best en- 
vironment for a given industrial operation. 

Am CURRENT «- Very generally, any moving stream of air; it has no particular 
technical connotation. 

AmUGHT «- Li^t scattered into the eyes of an observer fay atmospheric suspensoids 
(and, to a slight extent, by air molecules) lying in the observers cone of vision. 
It is the principal cause of the *'glare" experienced in a hazy or polluted 
atmosphere. 

Am MASS - 1. A widespread body of air, the properties of which can be identified 
as (a) having been established while that air was situated over a^ particular 
region of the earth's surface (air-*mass source region), and (bKundergoing 
specific modifications while in transit away from the source region. An air 
mass is oftendefined as a widespread bodycf air that is approximately homo- 
geneous in its horizontal extent, particularly with reference to temperature 
, and moisture distribution; in addition, the vertical temperature and moisture 
^ variations are approximately the same over its horizontal extent. 
2. Same as optical air mass. 



AIR POLLUTION -TKe general term alluding^ to the undesiraSle addition to the 
atmosphere of substances (gases and liquids and solidparticles) either that are 
foreign to the **natwral** atmosphere or in quantities exceeding their natural 
concentrations. 

AIR QUALITY - The composition of air with respect to quantities of pollutants 
therein; used most frequently in connection with "standards" of maximum 
acceptable pollutant concentrations. 

AMBIENT AIR-Literally» the air moving around us; the air of the surrounding 
environment. It is used, generally » inopposition ioclosed» controlled environ- 
ments of any kind. . ^ 

AMMONIA - (Chemical formula: NII3) A colorless gas with a sharp, irritating odor » 
having a density about six-tenths that of air at the same temperature and 
pressure. - — 

Trace quantities of ammonia enter the atmosphere as a result of natural 
decay processes and from industrial pollution. Its high solubility in water 
should decrease its chances of remaining in the atmosphere under raiiw con- 
ditions. 

ANEMOMETER - The general name for instruments designed to measure the speed 
(or4orce)of the wind. * 

ANGSTROM - (AbbrevUted A» formerly A. ) A unit of length used in the measure- 
ment of the wavelength of light, x-rays, and other electromagnetic radiation 
and in the measurement of molecular and atomic diameters. One angstrom 
equals 10*^ cm or 10'^ microns. 

The wavelength of visible light ranges from about ¥>00 to 7000 angstroms; 
whereas x*ray wavelengths and atomic diameters ate of the order of a few 
angstroms. The unit Js named in honor of the nineteenth century Swedish 
spectroscopist» A. J. Angstrom. 

ANnCYCLONE- A large-scale atmospheric circulation system in which (in the 
northern hemi^here) the winds roUte clockwise. Because this U almost 
invariably accompanied by relatively high atmospheric pressure* the terms 
"anticyclone" and *1iigh" are commonly used interchangeably. 

Three characteristics of anticydonesare critical to air pollution. (1) Winds 
near an anticyclone center are very light. (2) The general outflow of air from 
an anticyclone causes the air aloft to subside and produce a widespread sub- 
sidence inversion* which traps pollutants at low levels. (3) An anticyclone is 
relatively cloud free» and the resulting sunshine induces photochemical smog. 

ASH FALL - Hie gravitational settUng of the Hy ash through the atmosphere; also» 
the ash that has thus settled. 
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ATTENUATION -In physics^ anr^roctM inwhich Uit flux density (or power, 
ampUtude, intensity, iUuminsnce, etc.) of n '"pnrailtl beam'* of energy de* 
cresses with incressinc distance from the energy source. Attenuation if always 
to the action of the transmitting medium itseU (mahily ly absorption and 
scattering). It should not be applied to the divergence of Oox due to distance 
alone, ns descrtbsd by the Inverss-square law. 

In meteorological optics, the attenuation of U^td is c;^omarlty termed 
tt^Cj^^ tThe latter is sometimes used with regard to any electromagneUc 

ATTENUATION 00EPFIC1ENT-- A measnro of thi^ space rate of diminution, or 
attennatloo, of any transmitted electromagneUc.radiatlon. 

BACXratOUND LEVEL - In air poUuitlon studies, the concentration of a pollutant 
that wouldexist lathe absence of the particular source un^r stu^; a^'standard* 
against which the contribution of the parUcular source can be con^red. 

EASIN - With respect to air poUution, a geographical area where surrounding ele- 
vated terrain can, at least under some atmospheric conditions, impede the flow 
of air into and out of the area. 

BiOGPHERE - ThattransiUonsone betweenearthandatmoephere withinwhich tnost 
formsof terrestrial life are commonly found; theouter portion of the geolqihere 
and inner or lower portion of the atinosphere. 

BISH0F*8 RING -r A faint, broad, reddlsh*brown corona occasionally seen In dust 
clouds, sspecially those which resuU from violent volcanic eruptions. The 
angular radius (rf this rlng*s Inner ^ is about 90^ and its angular width is 
about 10^, the exact dimensions being controlled by the parUde-slae of the 
dust layer. 

It Is named after Rev. S. Bishop of Honolulu, who first described the 
phenomenon. 

BIVANE ^ A bl-dlrecUonal wind vane; a sensitive wind vane used in turbulence 
studies toobtniii arecordof the horlxontaland verUcal components of the wind. 
Hie instrument consists of two lightweightalrfoilsections mounted orthogonally 
on the endof a counter -balanced rod which is free to rotate In the horizontal and 
vertical planes. The positions of the rod may be recorded by electrical 
techniques* 

BLACK BCX>Y**A hypothetical 'Iwdy'' which absorbs all of the electromagnetic 
iradlation striking *t.; that Is, one which neither reflects nor trtnsmiU any of 
the Incident radiation. 

BLACK*B(X>YRAIXATION - The electromafnetic radiation emitted by an Ideal 
biick body ; it Is the theoretical maximum amount of raSiiit energy of all wave* 
lengths which can be emitted by a body at a given temperature. . ^ * 
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BOUNDARY LAYER - In meteorolofy, a general term for the layer of air adjacent 
to tlie earth*! turface. Several kinds of tioundary layers (or the upper linUts 
IhercoO can be defined accordinf to different physical or <tynamical charac- 
teristics. 

Unless otherwise specified in air pollution contexts, the concept of the 
planeUry boundary layer should be asmuned. 

BUOYANCY - 1. Thri property of an object that enablM It to float on the surface 
of a li(|uid, or ascend through and remain freely suspended In a compressible 
nuld such as the atmosphere, QuantiUtively, it may be expressed as the ratio 
of the specific weight of the fluid to the iH^cific weight of the o^ct; or, in 
another manner, by the weight of the fluid dispUced minus the weight of the 
object. - 

2. (Or buoyani force; a'so called Archimedean buoyant force. ) The up- 
ward force exeHed upon a parcel of fluid (or an object within the fluid) in a 
graviUticnal field by viriue of the density dUference between the parcel (or 
object) and that of the surrounding fluid.: 

BURNOFF- Wlth reference to fog or low stratus cloud layers, to dissipate by 
daytime heating from the Sim. 

CALM - Hie absenceoC apparent motionof the air. In weather obeervii^practlee, 
the wind is reported as **calm*' U iU speed is less than one mile per hour (or 
one knot). 

CARBON nOXIDe- (Chemical formuU: CO^) A heavy » colorless^ thaienlers 
the atsBoephtre as the result of efficient natural and aHifldai combustion 
processes; the fourth most abundant constituent of dry air. 

There is subirtantial evidence that the amount of OQ^ in the atmosphere 
has increased by 10 percent, from about 300 ppm to 330 ppm, in the last half 
century, and that this increase has com« about by the increased burning of 
carbonacepHf^ fbels. Because of its strong absorption of infrared radUtion, 
C02 has Important influence on the atmospheres radiatioa balance and, there- 
fore, on the static stabUlty of the atmosfphere. The effects of increasing 
amounts of atmospheric CO2 are, as yet, unlcnown; but it is worth noting that 
many present-day efforts to control polli^ion have the net effect of increasing 
the CO2 output whUe Cscreasiag the emission of other pc^lutants. 

CARBON MONOXIDE - (Chemical formuU: CO A colorless, odorless, and very 
toxic gas, found in trace quantities In the natural atmosphere^ but also pro- 
duced by the Incomplete combustion of carbonaceoue fuels. 

CASCADE MPACTO^ ^ A low-speed impaction device for use in sampling both 
solid and liiiyid atmospheric suspensoids. The simple impaetor consists of 
four pairs of jets and sampling plates working in series and designed in such 
a mannerthateach sampling plate collects particles of predominantly one size 
rai^. ^ — . 



CIRCULATION - The flow or motion, .of a fluid in or through a gjven area or 
volume. This is the most general term s^pfilied to atmospheric motions on all 
scales. 

dRCULATICm PATTERN Hie general geometric configuration of atmospheric 
circulation at a given time and region. 

CLEAN AIR - A poUtical term alluding to the chemical and optical condition of the 
* atmosphere back in the good old days. 

CLEAR - 1. After United States weather observing practice^ the state of the^^ 
_when it is cloudless or when the sky cover is less than 0. 1 (to the nearest 
. tenth). 

^ ^ ^ 2. In popular usage, the ..condition of the atmosphere when it is very 
transparent (as opposed to hazy» foggy > etc. ) and accompanied tay negligible 
cloudiness. In weather forecast terminology^ the maximum cloudiness con- 
sidered is about 0. 2. - - _ 

COAGULATION ~ Generally » any process that converts numerous small particles 
into a smaller number of larger particles. 

COALESCENCE - Tbe merging of two liquid particles into a sinfi^ particle. 

COLLECTION EFHCIENCY - In general, the fracUon of aU parUdes initially 
moving on a collision course with a given impactor which actually do collide 
with and remain adhered to that impactor. 

COLLOID - See colloidal system . ^ 

COLLOIDAL DISPERSKW - Same as coUoidal system. 

COLLOIDAL PUSPENSION - Same as coUoidal system. See also suspension. 

COLLOIDAL SYSTEM - (Also called colloidal dispersion, colloidal suspension.) 
An intimate mixture oLtwo substances one of which, called the diqiersed phase 
(or colloid) is uniformly distributed in a finely divided state through the second 
substance^ called the dispersion medium (or dispersing medium). Thedisper* 
sion medium may be a gas, a liquid or a solid and the dispersed phase may 
also be aiqr of these, with the exception that one does not speak of a colloidal 
system of one gas in another. 

A system of liquid or solid particles colloidally dispersed in a gas is 
called an aerosol . 
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COMBUSTION NUCLEUS - A condensation nucleus formed as a result of industrial 
or natural combustion processes. 

The chemical nature of such nuclei may vary almost as much as can the 
nature of reactants in industrial combustion processes, but tiecause of the 
prevalence of sulfur impurities in many ccols, sulfur diosdde (SO2) and sulfur 
trioxide (SO3) are perhaps the most important of the substances acting as 
combustion nuclei. Both of these oxides are hygroscopic and hence can serve 
to nucleate atmospheric condensation processes. The role of the ammonium 
ion (NH4'*^) which is formed in some combustion processes is probably of 
almost equal importance to that of the sulfite (S03'''^)and sulfate (S04*3) ions. 

COMPOUND - X An unicnown nitrogen compound presumed to be formed as a 
result of the consumption of nitrogen dioxide in the photooxidation system of 
photochemical smog, lijs sought in order to try to explain not only the con- 
sumption of nitrogen, but'also certain smog effects not attributable to known 
constituents; and, ideally, its absorption spectrum must be consistent with 
the spectra observed in real smogs. 

The compound PAN (perojcyacetal ttitrate)appears to have most of the 
characteristics demanded of Compound —X* 

CONCENTRATION - General term for the amount of a substance contained in a! 
unit area or volume, or relative to the amount of medium within which the 
substance is contained. 

In air pollution, the concentration of particulates is expressed either as 
number of particles per unit volume of air or as weight of particles per unit 
volume of air. Gaseous pollutant concentrattons are usually expresseid asthe 
ratio of the weight of the pollutant to the total weight of air-pollutantmixture* 

CONDENSATION - The physical process by which a vapor becomes a liquid or 
solid; the opposite of evaporation. In meteorologicU usage, this term is 
applied only to the transformation from vapor to liquid; any process in which 
a solid forms directly from its vapor is termed sublimation , as is the re- 
verse process. 

CONDENSATION NUCLEUS - A particle, either liquid or solid, \xpon which con- 
densation of water vapor begins in the atmosphere. 

CONDENSATION TRAIL - (Or contraU; also called ywpor traU.) A cloud-like 
. streamer frequently observed to form behind aircraft flying in clear, cold, 
- - humid air. 

CONTAMINANT - Same as pollutant . 
CONTRAIL Same as condensation trail . 
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CONVECTION - L In general, mass r.Micnn within a fluid resulting in transport 
and mixing of the properties of that f!ui(i« Couvi-ction, along with conduction 
and radiation, is a principal means of energy ii^ansfer. 

Distinction is made between: frcc^** nvee^on (or gravitational convec- 
tion), motion caused only by density differences within the fluid; and forced 
convection, motion indhjced by mechanical forces such as deflection by a 
large-scale surface irreg'^larity, tuvf^olent floK^aused by friction at the 
Iwundary of a fluid, or motion caused by any applied external force. 

2. As specialized in meteorolog}*. 'atmospheric motions that are pre- 
dominantly vertical, resulting in^vettia( transport and mixing of atmospheric 
properties; distinguished from adver ti^^. 

Because the most striking mcrteoru^op.vt hI results of conyective motion 
occur in conjunction with the rising^ currem of air (strong updrafts, convec- 
tive clouds, etc.), convection 6ften is used to imply only upward vertical 
motion, and in this sense it is opposed to subsidence . ' 

CONVECnVE STABILITY - (Ov^ convectional stability) Same as static stability . 

CORRASION - (Or wind cor rosion ) The abrasive action of wind-borne material, 
especially sand, dust, and ice crystals; a form of weathering. 

CORROSION - The gradual deterioration of material by chemical processes, such 
as oxidation or attack by acids; if caused by an atmospheric effect, a form of 
weathering* 

Of great significance is the corrosion due to the combined effects of at- 
mospheric tempiirature, humidity, and suspended impurities; for example, 
the rusting of iron, the direct effects upon a surface wetted by acid rain 
water, or, indirectly, the rotting of wood caused by the action of fungi or 
fungi of bacteria in the soil and in enclosed spaces. 

CURRENT - See air current . 

CYCLONE - 1. A large-scale atmospheric circulation system in which (in the 
northern hemisphere) the winds rotate counter clockwise. Because this is 
almost invariably accompanied by relatively low atmospheric pressure, the 
terms ''cyclone*' and 'low*' are commonly used tiiterchangeably. Qrclones 
typically are associated with stormy weather ancf imstable air, and therefore 
serve to ameliorate air pollution. 

2. A device for removing particulates from a moving stream of gas by 
centrifugal force. 

DEPOSITION - The settling to earth of particulatf s previously suspended in the 
atmosphere. 

DEW POINT - (Or dew-point temperature. ) The temperature to which a given 
- parcel of air must be cooled at constant pressure and constant water -vapor 
content in order for saturation to occur. When this temperature is below 
O^C, it is sometimes called the frost point. 
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-DEW-POINT SPREAD - (Commonly contracted spread; also called dew-point de- 
ficit, dew-point depression,) The difference in degrees between the air 
temperature and the dew point . ~_ ^ 

DIFFUSE SKY RADIATION - (Or skylight; also called diffuse skylight,, sky radia- 
tion. ) Radiation reaching the earth's surface after having been scattered 
from the direct solar beam by molecules or suspensoids in the atmosphere. 
Of the total light removed from the direct solar beam by scattering in the 
atmosphere (approximately 25 percent of the incident radiation), about two- 
thirds ultimately reaches the earth as diffuse sky radiation. 

DIFFUSION - In meteorology, the exchange of flmd parcels (and hence the trans- 
port of conservative properties) between regions in space, in the apparently 
random motions of a scale too small to be treated by the equations of motion. 

In meteorology, the diffusion of momentum (viscosity), vorticity, water 
vapor, heat (conduction) ,and gaseous components of the atmospheric mixture, 
have been studied extensively. The atmospheric motions diffusing these 
properties may in many cases be of much larger scale than the molecular, 
the exchanging parcels being called eddies , and the diffusion equation ex- 
tended by analogy to turbulent diffusion. It is this latter approach that is 
used in diffusion studies relating to air pollution. 

DIFFUSIVITY - A measure of the rate of diffusion of a fluid property. 

DISPERSED PHASE - See colloidal system. 

DISPERSING MEDIUM - See colloidal system. 

DISPERSION - 1. In air pollution terminology, loosely applied to the removal (by 
whatever means) of pollutants from the atmosphere over a given area;or,^the 
distribution of a given quantity of pollutant throughout an increasing volume of 
atmosphere. 

2. See colloidal system . 

DOWNWASH The transport of pollutants downward to the earth's surface by a 
descending current of air. 

DRY AIR -1. In atmospheric thermodynamics and chemistry, air that contains 
no water vapor. 

2. Generally, air with low relative humidity. 

DUST - Solid materials suspended in the atmosphere in the form of small irre- 
gular particules, many of which are microscopic in size. It Imparts a tannish 
or greyish hue to distant objects. The sun's disk is pale or colorless or has 
a yellowish tinge at all periods of the day. 

Dust cannot be a stable component of the atmosphere because it must 
eventually fall back to the earth's surface when winds and turbulence become 

(continued) 
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too weak to bear it aloft. Dust is due to many natural and artificial sources: 
volcanic eri^tions, salt spray from the seas, blowing solid particles, plant 
pollen and bacteria, smoke and ashes of forest fires and industria? combus- 
tion processes, etc. 

DUST COUNTER - (Also caUed Kern counter, nucleus counter. ) General term for 
' an instrument which measures the size and number of dust particles in the 
atmosphere. 

DUST FALL - The graviUtional settling of dust through the atmosphere; also, the 
dust that has thus settled. 

DUST HORIZON - The top of adust layer which is confined by a low -level temper^ 
ature inversion and has the appearance of the horizon when viewed from above 
against the sky. In such instances the true horizon is usually obscured by the 
dust layer. 

Similarly defined are fog horizon, haze horizon, smog horizon, and smoke 
horizon. 

DTOT U)ADING (Or particulate loading. ) Engineering term for the concentration 
of dust (or other particulates) in the atmosphere. 

DUSTSTORM - (Or dust storm; also called duster, black blizzard. ) An unusual, 
frequently severe weather condition characterized fay strong winds and dust- 
filled air over an extensive area. Prerequisite to a dust storm is a period of 
drought over an area of normally arable land, thus providing the very fine 
particles of dust which distinguish it from the more common sandstorm of 
desert regions. 

EIM)Y rr 1. By analogy witha molecule, a^^glob" of fluid within the fluid mass that 
has a certain integrity and life history of its own; the activities of the bulk fluid 
being the net result of the motion of the eddies. 

The concept is applied with varying results to phenomena ranging from the 
momentary spasms of the wind to storms and anticyclones. 

2. Any circulation drawing its energy from a flow of much larger scale, 
and brought about by pressure irregularities as in the lee of a solid obstacle. 

EDDY DIFFUSION - Same as turbulent diffusion . _r'l 

EDDY DIFFUSIVITY- (Also called coefficient of eddy diffusion, eddy diffusion 
coefficient.">-The- exchange^defficient for the diffusion of a conservative 
property by eddies in a turbulent flow. ~* 

See also diffusivity . f"" 

EDDY FLUX ~ (Or turbulent flux. ) The rate of transport (or flux) of fluid properties 
such as momentum, mass, heat, or suspended matter by means of eddies in a 
turbulent motion; the rate of turbulent exchange. 
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EFFLUENT -The mixture of substances, gases and liquids andsuspended matter, 
discharged into the atmosphere (or ground, river, ocean) as the result of a 
given process. The presumption has been that nature provides for adequate 
dispersal of the effluent. 

ELECTROMAGNETIC RADIATION - (Or electromsignetic energy; often called, 
simply radiation. ) Ener^ propagated throughspace or through material media 
' in the form of ah advancing disturbance in electric and magnetic fields exist- 
ing in space or in the media. The term radiation, alone, is used commonly for 
this type of energy, although it actually has a broader meaning. 

EMISSION - 1. With respect to radiation, the generation and sending out of radiant 
energy. 

2. With respect to air pollution, the release of pollutants into the 
atmosphere. 

EMISSIONS - In air pollution, a general term usually applied to combustion waste 
products at their source. 

ENTRAINMENT -In meteorology, the mixing of environmental air into a pre- 
. existing organized air current so that the environmental air becomes part of 
the current. 

EVAPORATION - (Also called vaporization. ) The physical process by which a 
liquid or solid is transformed to the gaseous state; the opposite of condensa - 
tion . In meteorology evaporation usually is restricted in use tathe change of 
water from liquid to gas, while sublimation is used for the change from solid 
to gas as well as from gas to^solid. 

EXCHANGE COEFHCIENTS"- (Also called ausUusch coefficients, eddy coef- 
ficients, interchange coefficients.) Coefficients of eddy flux (e.g., of mo- 
mentum, heat, water vapor, etc. ) in turbulent flow, defined in analogy to those 
of the kinetic theory of gases (see eddy ). 

EXTINCTION - The a ttenuation of light; that is, the reduction in illuminance of, a 
parallel beam of light as the light passes through a medium wherein alwtorp- 
tion and scattering occur. 

EXTINCTION COEFFICIENT r A measure of the space rate of diminution, or ex- 
tinction, of any transmitted light; thus, it is the attenuation coefficient applied 
to visible radiation. 

EYE IRRIATION - One effect of photochemical smog that is sufficiently general and 
qualitatively measurable that it is used as an index of smog severity. 
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FALLOUT - 1. The descent to the ground of dust and other airbourne debris, 
usually referring to debris resulting from an explosion, and especially applied 
to radioactive debris from an atomic or thermonuclear e3q)Iosion. 

2.. In air pollution terminology, sometimes used for the settling out of 
very fine particles as opposed to larger particles of ash. 

FLY ASH - Ash particles, frequently in the form of small, irregular flakes, that 
escape into the atmosphere and quite rapidly settle to the ground. 

FLUX - (Also called transport. ) The rate of flow of some quantity, often used in 
reference to the flow of some form of energy. 

FLU3f DENSITY - The flux (rateof flow) of any quantity, usually a form of energy, 
through a unit area of specified surface. 

FOG - A hydrometeor consisting of a visible aggregate of minute water droplets 
suspended in the atmosphere near the earth's surface. According io inter- 
national definition, fog reduces visibility below one kilometer (0. 62 miles). 
(Compare mist. ) Fog differs from cloud only in that the base of fog is at the 
earth's surface while clouds are above the surface. When composed of ice 
crystals, it is termed ice fog. 

Fog is easily distinguished from haze by its appreciable dampness and 
grey color. Mist may be considered as intermediate between for and haze; 
its particles are microscopic in size, it is less damp than fog, and does not 
restrict visibility to the same extent. There is no distinct line, however, 
between any of these categories. 

FREE ATMOSPHERE - (Sometimes called free air. ) That portion of the earth's 
atmosphere, above the pl anetary boundary layer , in which the effect of the 
earth's surface friction on the air motion is negligible, and in which the air is 
usually treated (dynamically) as an ideal fluid. The base of the free atmosphere 
is usually taken as the geostrophic wind level. 

FREE RAPICAL - An organic compound wlwse structure is disturbed so that there 
is at least one unpaired electron. All free radicals are highly energetic and 
reactive, and in photochemical smog, their role is as a transfer agent for 
oxygen molecules. 

FRESH AIR - A relative term, having no technical connotation, alluding' to'atr that 
is generally stimulating and refreshing and implying adequate ventilation. 

FRICTION LAYER - Same as planetary boundary layer . 

FRONT - In meteorology, generally, the interface or transition zone between two 
air masses of different density. Since the temperature distribution isthe most 
important regulator of atmospheric density, a front almost invariably separates 
air masses of different temperature. 



13 



FRONTAL PASSAGE - (Sometimes abbreviated fropa. ) The passage of a front over 
a point on the earth's surface.^ 

FUME -In air pollution terminology, very fine particulates, predominantly less 
than one micron in diameter. 

FUMIGATION - L The phenomenon in which pollutants, that had remainedaloft in 
stratified, stable air, are brought rapidly to ground level when the air de- 
stabilizes. ^ ' ' 

2. In pollution-effects experiments: subjection to a test gas or gaseous 
mixture. . , 

GLARE - Any hindrance to vision caused by scattering or reflection of light intoan 
observer *s line of sight. 

Glare due toscattering of light by dust particles deposited on the windshield 
of anautomobile, forexample, is noticeable only when the driver is looking into 
the sun, since particles as large as most dusts scatter predominantly in the 
forward direction. Smaller atmospheric suspensoids, however, produce the 
more azimuthally uniform glare known as air-light which has an effect on 
visibility that is almost independent of the relative positions of sun and object 
viewed. 

GREENHOUSE EFFECT -The heating effect exerted by the atmosphere upon the 
earth by virtue of the fact that the atmosphere (mainly its water vapor, carbon 
dioxido^ ozone^ and suspended particles) absorbs and re -em its radiation that 
otherwise would escape to space. 

GROUND' INVERSION - Same as surface inversion . 

HALF-LIFE - The time required for a system decaying at an exponential rate (such 
as anelement inradioactive disintegration) to be reduced to one-half its initial 
size or intensity. 

HAZE - Fine dust orsalt particles dispersed through a portion of the atmosphere; 
a type of lithometeor . the particles are so small that they cannot be felt or 
individually seen with the naked eye, but they diminish horizontal visibility and 
give the atmosphere a characteristic opalescent appearance that subdues all 
colors. 

Many haze formation^are caused by tttepresence of an abundance of con- 
densation nuclei which mav frow in size ^ due to a vstriety of causes, and become 
mist, fog, or cloud. Distinction is sometimes drawn between dry haze and 
damp haze, largely on the basis of differences in optical effects produced by the 
. smaller particles (dry haze) and the larger particles (damp haze) which develop 
from slow condensation upon the hygroscopic haze particles. Dry haze parti- 
cleS; with diameters of the order of 0. 1 micron, are small enough to scatter 
shorter wavelengths of light preferentially, though not according to the inverse 
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fourth-powcr law of Rayleigh scattering. Such haze particles produce a bluish 
color when the hazels viewed against a dark background, for dispersion allows 
only the slightly bluish scattered light toreach theeye. The same type of haze, 
when viewed against a light background, appears as a yellowish veil, for here 
the principal effect is the removal of the bluer components from the light origi- 
nating in the distant light-colored background* Haze may be distinguished by 
this same effect from mist, which yields only a gray obscuration, since in mist 
the particle sizes are too large to yield s^ipreciable differential scattering of 
various wavelengths. 

HAZE HORIZON - See dust horizon. 

HAZE LAYER - A layer of haze in the atmosphei^, usually bounded at the top (haze 
line) hy a temperature inversion and frequently extending downward to the 
ground. 

Necessary for the existence of this phenomenon are, of course, a source 
of haze particles, and a relatively stable stratification of temperature in the 
atmosphere either within or Immediately above the haze layer. A haze layer 
may vary in extent from the type^ developed locally over an urban area at night, 
to a layer covering thousands of square miles as within an old and sUble air 
mass. 

HEAT ISLAND > Same as thet mal Island . 

HIGH ^ meteorology, elliptical for "area of high pressure, "referring toa max- 
imum of atmospheric pressure In two dimensions (closed Isobars) In the syn- 
optic surface chart, or a maximum of height (closed contours) In the constant- 
pressure chart. 

Since a high is, on the ^noptic chart, always assoclatedwlthantlcy clonic 
circulation, the term Is used Interchangeably with anticyclo ne. 

HUMIDITY - 1. Generally, some measure of the water-vapor content of air. 
2. Popularly, same as relative humidity * 

HYDROCARBONS - A group of compounds that consist solely of the elements carbon 
and hydrogen. A varletyof l^drocarbons exist in gAsoUne vapors, naturalgas, 
apd exhaust products. In photochemical smog, they .react with atomic o^gen 
and ozone to form new reactive compouads. _ 

HYDROGEN - (Symbol: H. Chemical formula: H^O A colorless and odorless, highly 
combustible gaseous element; the llghtesFandapparently most abundant chemi- 
cal element In the universe. As a pure gas, however. It is found only in trace 
quantities In our atmcsi^iere. 

HYDROGEN SULFIDE - (Chemical formula: HjS. ) Acolorless,flammable,danger- 
ously poisonous gas having an offensive (rotten egg) odor, deriving as an air 
pollutant mainly from Inadequately controlled petroleum refineries. < 
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HYDROMETEOR - Any product of condensation o r sublimation of atmospheric water 
vapor, whether formed in the free atmosphere or at the earth's surface; also, 
any water particles blown by the wind from the earth's surface, 

HYDROSTATIC STABILITY - Same as static stability ! 

HYGROSCOPIC - PerUining to a marked ability to accelerate the condensation of 
water vapor* 

In meteorology, this term is applied principally to those condensatioq 
nu£lel composed of salts which yieldaqueous solutions of a very low equilibrium 
vapor pressure compared with that of pure water at the same temperature. 
Condensation on hygroscopic nuclei may begin at a relative hum idity much lower 
than 100 per cent (about 75 per cent for sodium chloride); while on so-called 
non*hygro8copic nuclei, which merely furnish sufficiently large (by molecular 
standards) wet lable surfaces, relative humidities of nearly 100 per cent are 
required "Damp haze" is formed of hygroscopic particles in the process of 
slow growth in relatively dry air, 

IMPACTOR - (Or impactometer, ) A general term for Instruments which sample 
atmospheric suspensoids by Impaction. In general, the instrument consists of 
a housing which constrains the air to flow past a sensitized sampling plate. 

INFRARED RADIATION -(Abbreviated IR; also called long-wave radiation.) 
Electromagnetic radiation lying in the wavelength interval from about 0.8 
microns to an inoefinite upper boundary sometimes arbitrarily set at 1000 
microns (0.01 cm). At the lower limit of this interval, the infrared radiation 
spectrum is bounded by visiMe radiation , while on its upper limit it is bounded 
by microwave radiation of the type important in radar technology. 

Whereas visible radiation is generated primarily by intra-atomic pro- 
cesses, infrared radiation is generated almost wholly by larger-scale intra- 
molecular processes, chiefly molecular rotations and internal vibrations of 
many types. Electrically symmetric molecules, such as the nitrogen and 
oxygen molecules which comprise most of the earth's atmosphere, are not 
capable of absorbing or emitting infrared radiation, but several of the tri- 
atomic gases, such as water vapor, carbon dioxide, and ozone are infrared- 
active and play important roles in the propagation of infrared radiation iiilKe 
atmosphere. 

INSOLATION - (Contracted frcm~incoming solar radiation. ) In general, solar 
radiation received at the earth's surface. 

INVERSION -In meteorology, a . departure from the usual decrease or increase 
with altitude of the value of an atmospheric property; also, the layer through 
which this departure occurs (the "inversion layer"), or the lowest altitude at 
which the departure is found (the *t«se of the inversion"). This term almost 
always means a temperature inversion. 



INVERSION BASE « In standard practice, the low«*tt height in the atmoqihere at 
which the temperature ceaiet to decrease with altitude; the bottom or base of 
an inversion layer , 

INVERSION LAYER -A layer in the atmo^here through which the temperature 
remains constant or increases with altitude. 

KONHIETER - (Also spelled conimeter, ) An instrument for determininc the dust 
content of a sample of air. One form of the instrument consists of a tapered 
metal tube through which a sample of air 'is drawn and allowed to tmpinfeupon 
class slide covered with a viscous substance. The particles caught are counted 
and measured with the aid of a microscope. 

LAND BREEZE - A coastal breeze blowing from land to sea, caused by the tem- 
perature difference when the sea surface is warmer than the adjacent land. 
. Therefore^ it usually blows by night and alternates with a seabreeie t which 
blows in the opposite direction by day. — — 

LAPSE RATE - The decrease of anatmospheric variable with height, the variable 
being temperature, unless otherwise specified. 

LINE SOURCE - See source . 

UTHOMETEOR -Tlie general term for dry atmospheric sttspensoids» including 
dust, base, smoke anH sand* 

LOADING -See dust loading . 

LOCAL CmCULATiON - In general, thedetailed nature of stmospheHc circulation 
in a given region, particularly as it iseffected fay physical peculiarities of the 
region. The distribution of urban air pollutants is largely a function of local 
circulation. 

LCmC-WAVE RADIATION - In meteorology, same as infrared radiation. 

U)W - (Sometimes called depression. ) In meteorology, elliptical for **areaof low 
pressure,** referring toa minimum of atmoqihericpressttre in twodimensions 
(closed isobarii) on a constant-height chart or a minimum of hel^t (dosed 
contours) on a constant-pressure chart. 

Since a low is, on a synoptic chart, always associated with cyclonic cir- 
culation, the term is used interchasfeably with cyclone. 

MAC-AbbreviaUon for *Ynaximum acceptable concentration**, with reference to 
air quality standards. 

. MARINE LAYER - Itomeapplied tothe moist sub-inversion layer of the atmosphere 
along the CalUomU coast. * 
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MARITIME Am - A typt of air «riWM elitfacttritties art dtvtlopkl over aatxten- 
sivc water avriaca ud «Mek, Uwrtfor*. has tht baaie marttim* viality oC 
htfti moltturt content Ui at loaat tts lowtr Itvtlt. 

MESOMETEOROUXnr - IHt at«d|r ol mwo-icala atmo«plt»rie piMAomMa. 

ME80-8CALE - fa mottorologr: kavtag characterlaUe apatial diataaioaa aomc- 
wktrtbitwtta laadlOO aUaa, nMtUyloipljrlaffbttwtta SaadMmUM. M«a«- 
acal«pliMo«Maa tkua fadndttka Mk of alr-poU«tl»iplMaon«ia iaaddttkm to 
land aad 8Mi brooaia, monaitala wtada, aqaalla and tiMMdmlorma, «tc 

' METEOnOLOaCAL RANGE -(Alao ealtod ataadard vlalbUlty. ataadard viaud 
rantt.) An tmpirically conalatant moaaart of tht vtaaalranw of a taritt: a 
conctpt dtvtloptd to tllninate fNn eonakteration SilErti^ contraat and 
adaptation lumlnanot, both of wMck vary from obatrvtr to obotrvtr. It la a 
fiiaetiOR only of tkt tJdinctlon eotffidtnt oi tht atmoaphire at tht tlmt and 
plact In qutatlon. 

METCOTOLOGY -TIM study dtallag with tht phtaomtna of tht atn TWa 
iaclttdia not only tht phytica. cfatnUtry, aad dynamicaof tht ataoaphtrt. but 
U txtendtd toladudt maiqr o! tht dlrtct tfltcta of tht atmm^rt upon tht 
tarth'a tarfaet, tht octaas, aad life In gtntral. Tht goala often ateribtd to 
mtttorolocyartthtcompltteuadtratandlac, accurate prtdicUon, aadartlflcial 
control of atmoaphtHc phinomtna. 

MICROMETEOnOLOGY - TlM atu^ of micro-acalt atmo^rlc phtaomtna. 

MICIKW - A unit of Itmth tqual to ont-mlUlow^ii of a mtter or ont-thouaaadth of 
amUlimtttr. Tht micron la a convtaitntltngth unit for mtaturiacwavtltnctha 
of tafrartd radiation, diamattrs of atmoaphtrle partldta, tte. 

MICRO>SCALE -fa mtttorology, havinccharacteriatleapatialiUmtatlonaof about 
one milt and Itts. Typical micro-acalt phtaomtna indudt tht dUfaalon of 
tfflutnte, tht f fttcte of atructurta on air flow, tht rtttntion of motaturt by 
cropa; tte. 

MBT-Accordin(tolntemationaIdtftnition: a hydroaatttor conilatiM of an awe - 
gate of microacople aad mort-or-ltaa hyi^otcopl^lrater droptete au^tndtd 
ill tht atmoaphtrt. ft proAtcta, atntraUy^ a thfa, grtylah vtU ovtr tht land- 
rtducta vUlbUlty to a Itaatr txttnt thaa fof. Tht rtlatlvt huroidtty 
Mift la inttrmtdiate in all rt^^a bttwttn hast (parUcuUrlv *VfaunD 
haxt") and fog. * r 

MDCEO LAYER - fa airpollution terminology, the Uytrof airuauallya aab-inver- 
aion toytr . within which pollutaata art mtocd fay turbultnct and ditfuaion. 

MDaWG DEPTH -ahme aa mlaii^ height . . 
It 



ERiq 



MDCDIG HEIGHT -(Or mixtaf depth.) The IhickacM oC the ttmo^htrie Itycr, 
meamred from the ilurftice uprard, throygh which polluUiilp arcprtMmcd to 
mix by virtue of conveaion ctueed by dejrtime heatiAf at the surtece; The 
aMlptttion of a mixisif height implies the existeace of an iaveralon, in which 
case the mixiof height is also the height oC the inversion tiie. 

NEPHELOMETER - General name for instruments which measure, at more than 
one angle, the scattering function of particles suspended in a medium. Infor- 
mation obUined from such instruments may be used to determine the site of 
the suspended particles and the vUual range through the medium. 

NTnUC OXIDE (Chemical formula: MO. ) A colorless gas that enters theatmos- 
phere as a poUutant mainly via the exhaust of automobtte engines. lU princi- 
pal effect in smog U to combine with oxygen to form nitrogen dioxide (M0«). 
HO2 is thenphotodissociated to proAice NO and atomic oxygen, the first mfin 
step in the complex proAiction of photochemical smog. 

NimOGEN - ffymbol N. ) A colorless, tasUless, odorless gaseous element. It 
is the most abundant constituent of the atmosphere, amounting to Ta.M per 
cent by volume of dry air. 

Nitrogen enters the atmosphere from volcanoes and from the decay of 
orguUc matUr* It is removed from the atmosphere by certain natural nitro- 
gen-fixing bacteria for use in plant life processes; aU a part oCa complex 
nitrogen cycle. 

Preenitrogen isveryinacUve, but once combined (by bacterial fixation, 
high pressure, high temperature, etc ) it takes part in many transformations. 

NITROGEN noxm * (Cheinical formula: NO^. ) A reddish-brown gas tiMtexists 
in photochemical smog as a secondary pollutant, having formed flrom the com- 
bination of nitric oxide (NO)and oiqrgen (Oj). It also photodlssociates into the 
latter two components, the first step in the highfy complex chain of reactions 
that constitutes photochemical smog. 

The rate of iiroductlon of N0« is greaUy enhanced by the presence of 
hydrocarbons. 

NUCLEAT10N-* Any process by which the phase chaise of a sitetance to a more 
condensed state (condeneationi sublimation, freesisg) is initiated at certain 
lod (see mideus) within the less condensed state. 

NUCLEUS.- In physical meteorology, n parUde of any nature upon which, or the 
locus at which, molecules of water or ice accumulate as aresultola phase 
change to a more condensed state: an agent ol miclssHmL 

OBSCURATION -(Also called obscured sigr cover.) In United States weather ob- 
servinf practice, the designation for the sky cover when the sky is completely 
hidden by surface-based obscuring phenomena. 
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OBSCURIMC niENOMEHON - (Al$o called otocuratUNu ) In United SUtes weather 
obeenfiac practlcet ansratmotpliericplitnomeao r(thiadoea not Include clouda) 
which rettrlcta thevertlcalvtalbUltxor alantvtatvilltx, that la, whIchobacMrea 
a portion of the aky from the point of obaenratlon* Potentially, all hydro* 
meteora and llthotneteora may be obacurlaf phenomena* 

OBSTRUCnC^! TO VISION - In United Statea weather obeervlng practice, one of a 
claaa of atmoapheric phenomena, other than the weather claaa of phenomena, 
which may reduce horltontal vialbllity at the earth*a eur&ice* 

OLEFINS - A claaa of unaaturated (ladcincinhydrofen) hydrocarbona of the general 
formula CnH^n* They are chemically very reactive and are preaumed to take 
an active part In the production of free radicala, aldehydoa, etc. in photo- 
chemical amof • 

There ia conaiderable experimental evidence that gaaeous mixturea con- 
taining olefina produce eye irritation* aeroaols, plant damage, and ozone. 

OPTICAL AIR MASS - (Orifinally called, aimply, air maaa.) A meaaure of the 
lenfth of the path through the atmoaphere to aea level traveraed by light rays 
from a celeatial body, expreaeed as a multiple of the path length for a lij^t 
aource at the zenith. 

OXir\NT - Generally, any oxidizing agent, that ia, a aubatance thatacquireaelec- 
trona In a chemical reaction. Ozone (63) and atomic oKygen(0) are extremely 
effective oxidanta. 

Aa a meaaured conatituent of polluted air, the oxidant level ia a function 
of the reagent uaed for the measurement. Maximum meaaured valuea are on 
the order of one part per million. The moat common reagent uaed iapotaaalum 
Iodide (KI), which practically excludea the detection of O2 m a oxidant* 

OXIDATION - Any chemical change in which the oxidation state (poalUve valence) 
of anelement is increased* Formerly, its meaning was restricted to the com* 
bination of oxysen with other aubatancea. 

OXYGEN - (Symbol: 0» Chemical formula: 0^») In Its free form, a colorleaa, 
taateleaa, and odorleaa gaaeoua element; the aecond moat abundant gas in the 
earth*a atmoaphere and a prerequiaite of virtually all forma of animal llf^. 

Except In local areaa of photochemical amog, oxygen occura primarily in 
molecular form (O2) up to an altitude of about 20 kilometera. 

OZONE - (Chemical formula: O3) An unstable, Mueiah colored gaa with a pungent 
odor. It is a m^*^^ ^n^r^ effective oxidizing agent than (ordinary m<decular 
oxygen). 

Quite apart from Ita natural production in them)er atmoaphere, ozone ia 
an important component of photochemical amog where the required oxygen 
atoma (to combine with O2) are made available through the photodiaaociation 
of nitrogen dioxide. 



20 



OZOK£ LAYER - L Same as ozonosphere , 

2. Generally, any layer in the atmosphere in which there is a maximum 
of ozone concentration, 

0Z0N06PHERE - (Also called ozone layer, ) The general stratum of the upper 
atmosi^re in which there is an appreciable ozone concentration and in which 
ozone plays an important part in the radiative balance of the atmosphere. This 
region lies roughly between 10 and 50 km, with maximum ozone concentration 
at about 20 to 25 km. The ozonosphere is produced and maintained by pro- 
cesses that are entirely independent of air pollution. 

PAN - See Compound-X. 

PARTIAL PRESSURE - The'^pressurenexerted by a single component of a gaseous 
mixture. 

PARTICULATE LOADING - See dust loading. - 

PARTICULATES - Any liquid or solid particles suspended in or falling through the 
atmosphere.. 

As pollutants, particulates are particularly obnoxious in that they reduce 
visibility and create filth. Th^r are produced primarily as the result of in- 
complete combustion (ash, soot). Some combustion products act as effective 
condensation nuclei, and droplets of various solutions ^re formedas a second- 
ary process, some of which, notably sulfuric acid, are highly corrosive. 

PHOTOCHEMICAL REACTION -A chemical reaction which involves either the 
absorption or emission of radiation. It most commonly^ refers to reactions 
promoted by the absorption of sunlight. 

In photochemical smog, reactions of this tsrpeproduce the main secondary 
contaminants and are responsible for mudi of the observed diurnal variation 
in contaminant levels and effects. 

PHOTOCHEMICAL SMOG - The type of smog typical of the Los Angeles basin but 
becoming more and more prevalent elsewhere. In general, it is ai^ smog 
wherein secondary pollutants are produced by photochemical reactions. 

The common photochemical smog of today tusthe foUowing typical charac* 
teristics. Essential ingredients are the ultraviolet portion of sunlif^t, nitrogen 
dioxide (NO2) and certain carbon compounds (noUbly hydrocarbons). NO2 is 
the primary absorber of the sunli^t, releasing highly energeUc oi^gen atoms. 
The carbon compounds react with the oiQrgen atoms (and with the ozone pro- 
duced by the latter), forming new reactive compounds which, in turn, react 
with molecular o)Qrgen and nitrogen oxides to create a great variety of addi- 
tional compounds. The entire process is so complex and variable, and occurs 
at such small concentrations, that a majority of the secondary and tertiary 
reactions remain a matter for conjecture. 
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PHOTOIMSSOCIATICH- Tht diMOCiallon (apltttinid oC a molceale bjr the absorp- 
Uon of a pholoik The reeoltlaf compoMifts may be ionised in the process 
(pholoioniantioaK 

THOIOIIETRT- The sto-fy of the measaremeAt of the intensity of light (huniMos 
iileMity). Photometry is a restricted area within the moch more fsneral 
sciete of mdiometrr, in ttiatoaiy visible radtotioa aa it affects receptjoa by 
the eye is considered. 

PHOTOOKIDATIOK- An OKidntion reaction promoted by the abeorptioa of radiaUoa. 
PLANE 3QURCE- See source, 

PLANETARY DOOMDART LATER- (Also called fricUon Uyer, atmospheric 
boundary layer.) Tliatlayer of theatmoifiiiere from the earth's snrface to the 
geostrophic wind level inclnding» therefore, the sortece boundury layer and 
the Sunan layer. Above tiiis layer lies the free atmosphere. 

PLUME - The volome of air space containing any of the substance emitted from a 
point sonrce . For practical pnrposes, the limits of a plume have to be arfoi- 
brarily dedned according to some minimmn concentration of the sutatnnce 

POINT SDURCE- See source. 

POLLUTANT- (Or contaminnnt.) mth respect to the atmoqriiere, any substance 
withinit ttiatisforeigntothe'*natnral'' atmosphere or that exceeds its "natural** 
concentration in the atmosphere. The mdversnl connotation is thnt a pollutant 
is potentially deleteriooii 

Air pollutants are categorised in several ways: accordinf to their phase 
(gaseous or particulate, liquid or solid); their source (inAislrinl, automotive, 
agricultural, etc ): and whether they enter directly from a source ^irimary) 
or form throu^ chemical reactions in the atmospliere (secondary^ 

PPHIf- Parts per hundred million. 

PPM - nurto per miUion. 

PRECIPrrATlON- 1. Anyof all of tfaeforms of water particles, whether liquid or 
solid, that fall from the atmosphere and reach the ground. It is a major class 
of hydrometeor ; but is distinguished from cloudy fog, dew, rime, frost, etc. 
in thatitnraat'*^'*; and is distii«uiAcd from cloud nnd virgain that It must 
^t^ch th^ ground. Precipitation includes drisxle, rain, snow, snow pellets, 

p. ^ snow grains, ice crystals, ice pellets, and hail. 

2. In general, the process of removinf oneor morecomponents of acom* 
pound, mixture, or colloidal system by causing it to fallout in the form of a 
morecondensed phase than the inithd compound or mixture, or, in the case of 
a colloidal system or suapension, by inducing the suspended particles tosepa* 
ate from the medium. 

a 



PRESSURE GRADIErT - (Also, in meteorology, called barometric gradient ) The 
rate of decrease (gradient) of pressure in space at a fixed time. The term is 
sometimes loosely used to denotle simply the magnitude of the gradient of the 
pressure field 

PRESSURE PATTERN- (Sometimescalled baHc topography. ) In meteorology, the 
general geometric characteristics of atmospheric pressure distribution as re- 
vealed by isobars on a constant-height chart; usually applied to cyclonic- scale 
features of a surface chart 

PRESSURE SYSTEM - An individual cyclonic- scale feature of atmospheric circu- 
lation, commonly used to denote either a cyclone or anticyclone. 

PRIIfARY POLLUTANT- An air pollutant having the aune form as when it was 
emitted at its source. 

PREVAILING VISmiUTY- In United States weather observing practice, the 
greatest horizontal visibility which isequalled or surpassed throughout half of 
the horizon circle; it neednot be a continuous hall. In thecase of n^dly vary- 
ing conditions, it is theaverageof the prevaiUng visibility irtiile the observation 
is being taken. 

PREVAILING WIND DIRECTION - (Or prevailing wind. ) The wind direction most 
f^^qoenlly observed during a given period. The periods most frequently used 
are the observational day, month, season, and year. 

RADIATION- 1. The process by which electromagnetic radiation is propagated 
through free space by virtue of joint unduiatory variations in the electric and 
magnetic fields in ^ce. This concept is to be distinguished from conduction 
and convecti<»i. 

2. aune as electromajgnetic radiation. 

RADIATIONAL COOUNG- In meteorology, the cooling of the earth^s surface and 
adjacent air, accomplished (mainly at night) whenever the earth's surface 
suffers a net loss of heat due to terrestrial radiation. 

RADIATION FOG- A majortypeof fog, produced over aland area when radiational 
cooling reduces the air temperature to or below its dew point Thus, a strict 
ramuion for is a nighttime occurrence, although it maybegin to form by even- 
ing twili^ and often does not dissipate until after sunrise. 

Factors favoring the formation of radiation fog are (a) a shallow suriace 
layer of relatively moist air beneath a dry Uyer and clear skies, and (b) li^t 
suriace winds. 

RADIOACTIVE FALLOUT The eventual descent to the earth's surface of radio- 
active matter placed in the atmosphere by an atomic or thermonuclear explosioa . 
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RADIOMETRY- The science of measurement of radiant energy, especially of 
radiant energy in that portion of the total electromagnetic ^ectrum lying in 
and adjacent to the visible region. 

RADIOSONDE- A balloon-borne inurnment for the simultaneous measurement and 
transmission of meteorological data* The instrument consists of transducers 
for the measurement of pressure, temperature, and humidity; a modulator for 
the conversion of the output of the transducers to a quantity which controls a 
property of the radio frequency signal; a selector switch which determines the 
sequence in which the parameters are to be transmitted; and a transmitter 
which generators the radio-frequency carrier* 

RELATIVE HUMIDITY - (Popularly called humidity* ) The (dimensionless) ratio of 
the actual vapor presyre of the air to the saturation vapor pressure* The 
corresponding ratios of specif ic humidity or of mixing ratio give approximations 
of sufficient accuracy for many purposes in meteorology* The relative humidity 
is usually expressed in per cent, and can be computed from psychrometric 
data* 

RIDGE - (Sometimes called wedge* ) In meteorology, an elongated area of rela- 
tively high atmospheric pressure, almost always associated with and most 
clearly identified as an area of maximum anti cyclonic curvature of wind flow* 
The locus of this maximum curvature is called the ridge line* 

SALT HAZE ^ A hasecreated by the presenceof finelydivided particles of sea salt 
in the air, usually derived from the evaporation of sea spray. 

SATURATION— The condition in which the partial pressure of any fluid constituent 
is equal to its maximum possible partUil pressure under the existing environ- 
mental conditions, such that any increase in the amount of that constituent will 
initiate within it a change to a more condensed state* In molecular-kinetic 
terms, saturation is attained when the rate of return of molecules of a sub- 
stance from the dissolved liquid or vapor phase to the more condensed parent 
phase is exactly equal to the rate of escape of molecules from the parent phase* 
In meteorology, the concept of saturation is applied, almost exclusively, to 
water vapor as a constituent of the atmosphere* 

SCATTERING - (Also called scatter* ) The process by which small particles sus- 
pended in a medium of a different index of refraction diffuse a portion of the 
incident radiation in all directions* In scattering no energy transformation 
results, only a change in the spatial distribution of the radiation* Alongwith 
absorption, scattering is a major cause of the attenuation of radiation by the 
atmosphere* 

SCATTERING COEFFICIENT- (Also called total scattering coefficient) A 
measure of the attenuation due to scattering of radiation as it traverses a 
medium containing scattering particles. 
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SCAVENGING ~ L Same as washout . 

2. Chemically, the additionofachemicaltoa mixturein order lo remove 
an unwanted constituent or convert it to an acceptable form. 

SEA BREEZE - A coastal local wind that blows from sea to land, caused by the 
temperature difference when the sea surface is colder than the adjacent land. 
Thfi^efore, it usually blows on relatively calm, sunny, summer davs; and 
alternates with the oppositely directed, usually weaker, nigjjttime land breeze. 
As the sea breeze regime progresses, the wind develops a component parallel 
to the coast, owing to the coriolis deflection. 

SECONDARY POLLUTANT- An air pollutant that has undergone a chemical change 
since have been first emitted into the atmosphere; or a pollutant created by 
reactions involving primary pollutants. 

SINK- See source. ^ ^ . - 

SMA2E - (Rare, j Acombinationof smokeand haze; or, a very light smoke condi- 
tion that resembles haze. 

SMOG- Asoriginally coined in 1905 by Des Voeux: a natural fog contaminated by 
industrial poUuUnts, a misture of smoke and fog. Today, it is the common 
term applied to problematical, largely urban, air pollution, Miith or without 
the natural'' fog; however, some visible manisfestation is almost always 
implied. ^ 

Smogs are consituted in great variety, but a major dichotomy exists 
betweenthe 'photochemical smogs*' of nitrogen oxides and hydrocarbons emitted 
mainly by automobile engines and, on the other hand, the sulfur- laden smogs 
produced by the large-scale combustion of fuel oil and coal. Both types con- 
/ tain carbon monoxide, carbon dioxide, and a variety of particulates. 

SMOG HORIZON- See dust horizon . 

SMOKE - Foreignparticulate matter in the atmosphere resulting from combustion 
process; a type of lithometeor . 

When smoke is present, the disk of the sun at sunrise and sunset appears 
very red, andduringthe daytime has a reddish tinge. Smoke that has come a 
great disUnce from its source, such as from forest fires, usually has a light 
grayish or bluish color and is evenly distributed in the upper air. 

SMOKE HORIZON- See dust horizon. 
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SOLAR RADIATION ~ The total electromagnetic radiation emitted by the sun. 

To a first approximation, the sun radiates as a black body at a tempera- 
ture of about 5700OK; hence about 99. 9 per cent of its energy output falls 
within the wavelength interval from 0. 15 microns to 4. 0 microns, with peak 
intensity near 0. 47 microns. About one*half of thetotal energy in the solar 
beam is contained within the visible spectriu»*ffonnr^lo 0r7 microns, and 
most of the other half lies in the near infrared, a small additional portion 
lying in the ultraviolet. 

SOOT - Fine particles of carbon produced by the incomplete combustion of car- 
bonaceous fuels. ^ 

SOUNDING - In meteorology, same as upper-air observation. However, a com- 
mon connotation is that of a single complete radiosonde observation. 

SOURCE - A point, line, area, or volume at which mass or energy is added to a 
system, either instantaneously or continuously* Conversely, at a '^sink,** 
mass or energy is removed* 

Examples of sources in the context of air pollution are as follows: a 
smokestack is a •♦point source"; a free^way or aircraft trajectory is a 'Uine 
source**; an entire city is a "plane source. •* 

SPECTROPHOTOMETER - A photometer which measures the intensity of radia- 
tion as a function of the frequency (or wavelength) of the radiation. 

STABILITY - See static stability . 

STABILITY INDEX - An indication of the local static stability of a layer of air. 

STABLE - Pertaining to the atmosphere or an atmospheric layer in the condition 
' of static stability , that is, an atmosphere whose temperature lapse rate and 
moisture distribution is such as to suppress the vertical exchange of air. 

STAGNATION - With respect to air pollution, the persistence of a given volume 
of stable air over a region, permitting an abnormal buildup of pollutants from 
sources within the region. 

STATIC STABILITY - (Also called hydrostatic stability, vertical stability, con- 
vective or convectional stability.) The state of the atmosphere when it is 
stable relative to vertical displacements. Such an atmosphere tends to re- 
main stratified, in that any air that is displaced vertically is subjected to a 
buoyant force that tends to restore it to its original level. 

Static stability is determined primarily by the temperature lapse rate ; 
an inversion layer is an extreme example of a statically stable layer. 
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STRATinED FLUID - A fluid having density variation along the axis of gravity, 
usually implying upward decrease of density, i,e. , a stratification charac- 
terized by static sUbility , 

STREAMLINE - In hydrodynamics, a line whose tangent at any point in a moving 
fluid is parallel to the instantaneous velocity (direction of flow) of the fluiJ at 
that point (compare trajectory ), 

A two-dimensional wind-vector field may be completely specified by 
streamlines (showing direction) and isotachs (showing speed). 

SUB-INVERSION LAYER - Any layer of the atmosphere lying beneath a tempera- 
ture inversion, usually referring to the layer from the ground upward to the 
base of a low-level inversion, 

SUBLIMATION - The transition of a substance from the solid phase directly to 
the vapor phase, or vice versa, without passing through an intermediate liquid " 
phase 

In physical and chemical literature, it is customary to regard as sub- 
linSation only the transition from solid to vapor, but meteorologists do not 
make this distinction. 

SUBSIDENCE - A descending motion of air in the atmosphere, usually with the 
implication that the condition extends over a rather broad area. 

SUBSIDENCE INVERSION - A temperature inversion produced by the adiabatic 
warming of a layer of subsiding air. This inversion is enchanced by vertical 
mixing in the air layer below the inversion. 

SULFURIC ACID - (Chemical formula: H2SO4.) A strongly corrosive, dense 
oily liquid. Some sulfuric acid is emitted directly into the atmosphere by 
burning of sulfur -containing fuels, but it may also form by the reaction of 
sulfur oxides with atmospheric water. 

SULFUR DIOXIDE - (Chemical formula: SO2) A colorless, extremely irriUtlng 
gas or liquid; forms sulfurous acid (H2SO3) in combination with water. It 
enters the atmosphere as a pollutant mainly as a result of burning high-sul- 
fur-content fuel oils and coal. 

Irradiated SO2 is a very effective producer of aerosols, a quality which 
is greatly enhanced by the presence of atmospheric water vapor. 

SUNSHINE - Direct radiation from the sun, as opposed to the shading of a location 
by clouds or by other obstructions. 

Because of variatior*s in atmospheric turbidity (alone and in conjunction 
with the optical air mass), and because of the variaUe optical thickness of 
clouds, the distinction between sunshine and lack of sunshine is an arbitrary 
one that is largely dependent upon the type of sunshine recorder in use or 
upon the quality of subjective estimates. 
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SUPERIOR AIR - An exceptionally dry mass of air formed by subsidence and 
usually found aloft but occasionally reaching the earth *s surface during ex*> 
treme subsidence processes. 

It is often found above tropical maritime zir, bounded by the trade -wind 
inversion* 

SUPERSATURATION - 1. In meteorology » the condition existing in a given portion 
of the atmosphere (or other space) when the relative humidity is greater than 
100 per cent, that is» when it contains more water vapor than is needed to 
produce saturation with respect to a plane surface of pure water or pure ice. 

2. In physical chemistry, the condition existing in a solution when it 
contains more solute than is needed to cause saturation. Therm odynamically, 
this type of supersaturation is closely allied^ to supersaturation of a vapor 
since the solute cannot crystallize out in solutions free from impurities or 
seed crystals of the solute* 

SURFACE BOUNDARY LAYER - (Also caUed surface layer, friction Uyer, at- 
mospheric boundary layer, ground layer. ) That thin layer of air adjacent to 
earth's surface, extending up to the so-called anemometer level (the base of 
the Ekman layer). Within this layer the wind distribution is determined 
largely by the vertical temperature gradient and the nature and contours of ^ 
the underlying surface; and shearing stresses are approximately constant. 

SURFACE INVERSION - (Or ground inversion* ) A temperature inversion based 
at the earth's surface; that is, an increase of temperature with height begin- 
ning at the ground level* 

This condition is due primarily to greater radiative loss of heat at and 
near the surface than at levels above. Thus, surface inversions are common 
over land prior to sunrise and in winter over high-latitude continental in- 
teriors* 

SUSPENSION - in physical chemistry, a system composed of one substance (sus- 
pended phase, suspensoid) dispersed throughout another substance (suspend- 
ing phase) in a moderately finely divided state, but not so finely divided as to 
acquire the sUbility of a colloidal system . Given sufficient time, a suspen- 
sion will, by definition, separate itself by gravitational action into two visibly 
distinct portions, whereas a colloidal system, by definition, is stable. 

Dust in the atmosphere is an example of a suspension of a solid in a gas. 

.SYNOPTIC - In general, pertaining to or affording an overall view. 

In meteorology, this term has become somewhat specialized in referr- 
ing to the use of meteorological data obtained simultaneously over a wide area 
for the purpose of presenting a comprehensive and nearly instantaneous pic- 
ture of the state of the atmosphere. Thus, to a meteorologist, "synoptic," 
takesTon the additional connotation of simulUneity. 
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TELEPHOTOMETER - A photometer that measures the received intensity of a 
distant light source. When specifically used to measure the transmissivity 
of the intervening atmosphere (or other medium), it is usually termed a 
transmissometer . 

TEMPERATURE INVERSION - A layer in which temperature increases with 
altitude. 

The principal characteristic of an inversion layer is its marked static 
sUbility, so that very little turbulent exchange can occur within it. Strong 
wind shears often occur across inversion layers^ and abrupt changes in con- 
centrations of atmospheric particulates and atmospheric water vapor may be 
_ _ encountered on ascending through the inversion. 

When, in meteorological literature and discussion, an "inversion'* is 
mentioned, a temperature inversion is usually meant. 

TEMPERATURE LAPSE RATE - The rate at which air temperature decreases 
with height in the atmosphere. 

TERMINAL FALL VELOaTY - (Or terminal velocity*) The particular falling 
speed, for any given object moving through a fluid medium of specified phy- 
sical properties, at which the drag forces and buoyant forces exerted by the 
fluid on the object just equal the gravitational force acting on the object; 
after which it falls at constant speedy unless it moves into air layers of dif- 
ferent physical properties. In the atmosphere, the latter effect is so gradual 
that objects such as raindrops, which attain terminal velocity at great heights 
above the surface, may be regarded as continuously adjusting their speeds to 
remain at all times essentially in the terminal fall condition. 

THERMAL ISLAND * (Also called heat island.) An area, generally around the 
center of urban buildup, where the average temperature is higher than that of 
the surroundings* 

THERMAL POLLUTION - The emission of high-temperature waste products into 
the environment. 

To date, this is an important problem only in some contexts of water 
pollution where very large quantities of industrial coolai^arf injected into 
streams, estuaries and coastal waters* 

THERMAL RADIATION - The electromagnetic radiation emitted by any substance 
as the result of the thermal excitation of its molecules. 

TRACER - An easily detectable substance injected into the atmosphere for the 
purpose of subsequent measurement and reconstruction of its history (trajec- 
tory» diffusion,, etc.) 

TRAJECTORY - (or path. ) A curve in space tracing the points successively 
occupied by a particle in motion. At any given instant the velocity vector of 
the particle is tangent to the trajectory. In steac^-state flow, the trajectories 
and streamltncff of the fluid parcels are identical. 



TRANSMISSIVITY - (Alto called transmittance, transmittancy.) A measure of 
the amount of radiation propagated through a given medium; defined aa the 
ratio of transmitted radiation to the total radiation incident upon the medium. 

TRANSMISSOMETER (Or telephotometer; also called transtyittance meter, 
hazemeter. ) An instrument for measuring the eirtinctton coefficient of the 
atmosphere and for the determination of visual range. 

TRANSPORT - L Same as iLu&t 

2. The process by which a substance or quantity is carried past a fixed 
point, or across a fixed plane. In meteorology and oceanography, such quan- 
tities are: heat, momentum, mass, dissolved impurities, suspended parti- 
cles, etc, 

TROUGH In meteorology, an elongated area of relatively low atmospheric 
pressure; the opposite of a ridge. The axis of a trough is the trough line. 

TURBIDITY - In meteorology, any condition of the atmosphere which reduces its 
transparency to radiation, especially to visible radiation. 

Ordinarily^ this is applied to a cloud-free portion of the atmosphere that 
owes its turbidity to air molecules and suspensoids such as smoke, dust, and 
haze, and to scintillation effects. 

TURBULENCE - 1, A state of fluid flow **in which the instantaneous velocities 
exhibit irregular and apparently random fluctuations so that in practice only 
statistical properties can be recognized and subjected to analysis. The 
situation is, in fact, analogous to that accepted unreservedly in the field of 
molecular physics. . . . (Sutton, O. G, , Atmospheric Turbulence, 1955, p. 9. ) 
These fluctuations often constitute major deformations of the flow and are 
capable of transporting momentum, energy, and suspended matter at rates 
far in excess of the rate of transport by the molecular processes of diffusion 
and conduction in a non -turbulent or laminar flow. 

The satisfactory treatment of this phenomenon in the atmosphere is per- 
haps the outstanding unsolved problem of theoretical meteorology. 
"The wind bloweth where it listeth, and thou hearest the 
sound thereof, but canst not tell whence it cometh, and 
whither it goeth:^.. 

John 3:8 

TURBULENT DIFFUSION - (Or eddy diffusion. \ The diffusion of a conservative 
property by eddies in a turbulent flow. 

ULTRAVIOLET RADIATION - (Abbreviated UV. ) Electromagnetic radiation of 
shorter wavelength than visible radiation but longer than x-rays; roughly, 
radiation in the wavelength interval from 10 to 4000 angstroms, (continued) 
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Such radiation has marked actinic and bacttriacidal action, and produces 
fluorescence in a number of sutistances. Ultraviolet radiation from the sun 
is responsible lor many complex photochemical reactions characteristic ot 
the upper atmosphere; e. f. » the formation of the oxocie layer through ultra- 
violet dissociation of ojgrten molecules followed by recombinaUon to form 
oaone. This portion of the solar spectrum accounU» however, for only about 
4 or 5 per cent of the total energy transmitted in the solar beam; and almost 
all of this smaU portion is absorbed or reflected fay the upper atmosphere, 
chiefly bf oxygen molecules. 

" ^ substance existing inthe gaseous sUte at a temperature lower than 
that of its cHtlcal point; that is» a gas cool enough to be liquefied if sufficient 
pressure were applied to it. 

If any vapor is cooled sufficiently, say at constant pressure, it ultimately 
reaches a state of saturaUon such that further removal of heat is accompanied 
by condensatioato the liquid phase. Except for states quite close to that of 
saturation, vapors exhibit the generalproperties of all gases. QuantiUtively, 
however, vapors exhibit measurable departures from perfect-gas laws even 
in slates weU removed from that of saturation. 

VAPOR PRESSURE * (Also called vapor tension.) The pressure exerted by the 
molecules of a given vapor . Por a pwre, confined vapor, it is that vapor's 
pressure on the walls^Tts containing vessel; and for a vapor mixed with 
other vapors or gases, tt is that vapor*s contribution to the total pressure 
(Le., Its psrtlal pressure ). 

to »s*soroiogy,"^5or pressure is used almost exclusively to denote the 
the partial pressure ot water vapor in the atmosphere. Care muit be exer* 
deed in interpreting the term's meaning as used in other branches of 
science. 

VAPOR TRAIL - Same as condensation trail . 

VENTILATKM - With respect to air poUution, any process that serves to dilute 
poUutants through the atmosphere by thorough mixing or to move pc^luted air 
out of areas of potential^ high concentration. 

VERHCAL STABILITY Same as static sUhiltty , 

VISIRILmr - 1. In United SUtes weather observing practice, the greatest dU- 
tance In a given direction at which It is Just possible to see and identify with 
the unaided eye (a) In the daytime, a prominent dark object against the sky 
at the horixon, and (b) at night, a known, preferably unfocused, moderately 
intense light source. After visibilities have been determined around the 
entire horizon, circle, they are resolved into a single value of prevailing 
visibility for reporting purposes. 
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VISIBILITY METER - The feneral term for inttrumentt used to make direct 
meaturemenls of visiuU range in the atmoephere or of the physical character- 
istic of the atmospRerewKIch determine the visual range. Visibility meters 
may be classified accordinf to the quantities that they measure. Telephoto- 
meters and transmissometers measure the iransmissivity or, alternatively 
the extinction coefficient of the atmosphere* Nephelometers measure the 
scattering function of the atmospheric suspensoids. A third category of 
visibility meters maiies use of an artificial *1iaze'* of variable density which 
is used to obscure a marker at a fijied distance from the meter* 

VISIBLE RADIATION - Electromagnetic radiation lying within the wavelength in- 
tervalto which the human eye is sensitive, the spectral interval from approxi- 
mately 0» 4 to 0» 7 microns (4000 to 7000 angstroms). This portion of the 
electromagnetic spectrum is bounded on the short -wavelength end. by ultra- • 
violet radiation ^ and on the long-wave1enf(h end by infrared radiation . 

VISUAL RANGE - (Or daytime visual range. ) The distance, under daylight con- 
ditions, at which the apparent contrast between a specified type of target and 
its background becomes iust ei^ual to the threshold contrast of an observer; 
to be distinguished from the night visual range. The visual range is a function 
of the atmospheric extinction coefficient, the albedo and visual angle of thif 
target, and the observer's threshold contract at the moment oi observation. 
Only in the so-called meteorological range does one have a visibility figure 
dependent only upon the extinction coefficient. 

WASHOUT - The sweeping out of airborne particulates by rain or snow. 

WATER VAPOR (Also called aqueous vapor, moisture.) Water substance in 
vapor form; one of the most important of all constituents of the atmosphere. 

Its amount varies widely in space and time due to the great variety of 
both ''sources** of evaporation and **sinks** of condensation that provide active 
motivation to the hydrologic cycle. Approximately half of all of the atmos- 
pheric water vapor is found below 2 km altitude, and only a minute fraction 
of the total occurs above the tropopause. Water vapor is important not only 
as the raw material for cloud and rain, but also as'a vehicle for the transport 
of energy (latent heat) and as a regulator of planetary temperatures via the 
greenhouse effect. The amount oi water vapor present in a given air sample 
may be measured in a number of different ways, involving, suck concepts as 
the absolute humidity, mixing ratio, dew point, relative humidity, specific 
humidity, and vapor pressure. 

WEATHERING • The mechanical, chemical, or biological action of the atmos- 
phere, hydrometeors, and suspenJed impurities on the form, color, or con- 
stitution of exposed material; to tie distinguished from erosion, (continued) 
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Mechanical weathering results from the disintegratini; action of high 
temperature, large changes of temperature, frost, or the impact of wind- 
borne Mndor water (e» g. frost action, corrosion, etc* )• Chemical weather- 
ing is due to the chemical action of atmospheric constituents, especially acid 
impurities, in a moist atmosphere or in rain water (e.g. corrosion, oxida- 
tion, etc. ). Biological agencies are mainly fungi which attack organic 
material (e.g. rotting, mildew, etc.). 

WIND - Air in motion relative to the surface of the earth. Since vertical com- 
ponents of atmospheric motion are relatively small especially near the sur- 
face of the earth, meteorologists use the term to denote almost exclusively 
the horizonUI component. Vertical winds are always identified as such. 

WIND VANE - An instrument used to indicate wind direction. 
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